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摘  要 
本研究以河西走廊 4 种不同生态型芦苇：水生芦苇（swamp reed，SR）、轻
度盐化草甸芦苇（light salt meadow reed，LSMR）、重度盐化草甸芦苇（heavy salt 









2、比较研究了含有 dodecyl maltoside（DM）和 TritonX-100 不同去垢剂的两种
常用裂解液配方对类囊体膜蛋白的溶解性的影响。结果表明，含有 2%DM 去
垢剂的裂解液对于除沙芦外的三种生态型芦苇和玉米叶绿体类囊体膜蛋白质
的溶解效果 佳，而沙芦类囊体膜蛋白质的增溶以 5%DM 佳。 
3、通过蓝绿温和胶电泳分析了芦苇类囊体膜的主要蛋白复合物。与水生型芦苇
相比，长期适应干旱和盐渍生境的芦苇类囊体膜蛋白质复合体缺失 CP43 的
PSⅡ、ATP 合成酶/细胞色素 b6f 二聚体、LHCⅡ的三聚体和 LHCⅡ单体表
达量均下降。各复合物亚基比对结果表明，沙丘芦苇 PSⅡ反应中心蛋白质
D1，D2，CP43，CP47 和 LHCⅡ的 3 个亚基 Lhcb1～Lhcb 3 及 PSⅠ反应中心


















达较水生型降低，而光系统Ⅰ主要核心蛋白 PsaC 及 Rubisco 大亚基蛋白丰度
均高于水生型芦苇； 光系统 I捕光色素蛋白复合物LHCⅠ的4个亚基Lhca1～
Lhca4 在沙丘芦苇中均明显下降；在盐渍芦苇中只有 Lhca 4 下降其余无明显
差别。光系统 II 捕光色素蛋白复合物 LHCⅡ的 6 个亚基 Lhcb1～Lhcb6 中，
沙芦 Lhcb1 略有下降，Lhcb2~4 几无变化，而 Lhcb5、6 明显降低；而盐渍芦








6. 在 7 天渐进干旱胁迫过程中，玉米类囊体膜 PSⅠ/PSⅡ二聚体核心复合体、PS
Ⅰ、ATP 合成酶/细胞色素 b6f 二聚体、缺失 CP43 的 PSⅡ以及 LHCⅡ三聚

































The effects of natural drought and salinity as well as progressive drought stress 
on physiological characteristics and protein components of thylakoid memebrane 
were studied by using blue native PAGE and Western-blot. Four ecotypes of reed, 
referred to as swamp reed (SR), dune reed (DR); heavy salt meadow reed (HSMR) 
and light salt meadow reed (LSMR) growing in the desert region of north-western 
China and potted maize under progressive drought treatment were used as 
experimental materials. The aim of the present study was to find the differential 
protein expression profiles of thylakoid membrane isolated from different ecotypes of 
reed in adapting to arid and saline habitats, which showed a transition tendency of 
photosynthetic pathway from C3 to C4. Besides, the effect of progressive drought 
treatment on the thylakoid membrane of the maize (Zea mays L.), a typical C4 model 
plantcomparative experiment was also observed. It is hoped that these experimental 
results obtained from different ecotypes of the same species in adaptation to natural 
extreme habitats as well as maize in response to progressive water deficit might help 
to our better understanding of photosynthetic regulation in plant’s adaptation to 
natural drought and salinity. The main results are as follows: 
1. Gradient centrifugation with 30% and 80% percoll were used to isolate intact 
chloroplasts. Then the thylakois membrane was obtained by osmotically breaking 
the chloroplasts and centrifugating, which laid foundation for further analysis of 
thyalkoid membrane proteins. 
2. Effects of two different lysis bufferes which contained different concentrations of  
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The result showed that lysis buffer containing 2% DM was suitable one to soluble 
membrane proteins of three ecotypes 5%DM was suitable to DR. 
3. Drought and salt stress had significant effects on plant thylakoid membrane 
components. Compared with the swamp ecotype, the contents of ATPase/Cytb6f, 
CP43-less PSⅡ, and LHCⅡmonomer and trimer in the thylakoid membrane of 
three terrestrial ecotypes decreased.The protein profiles of above complexes in 
second SDS-PAGE which compared with the results published by other literates 
showed that the contents of Lhcb(1～3), Lhca(1～4) and the proteins of the PS 
react center，such as D1, D2, CP43, CP47, PsaA, PsaB, PsaD, PsaE, PsaF 
decreased in dune reed, except Lhcb1, which showed a higher level content in 
light salt meadow reed in comparison with the swampecotype. As far as the two 
terrestrial ecotypes were concerned, the effect of drought on thylakoid membrane 
components showed a more serious effect than that resulting from the salinity. 
4. Western-blotting tests showed that the contents of main protein complexes of PS 
Ⅱ, light harvest complex Lhca(1～4) and Lhcb(1～6) in dune reeds and the 
contents of Lhca 4 and Lhcb(2～5) in salt meadow reed were less than those of 
the swamp ecotype, while PsaC, the major protein of the PS I, showed a higher 
level protein content in comparison with the swamp reed. As far as the two 
terrestrial ecotypes were concerned, effect of the drought on the thylakoid 
membrane was more serious than that resulting from the salinity.  
5. Under the drought condition，leaf water contents were decreased along with the 
decline in soil water contents. Chlorophyll fluorescence parameters derived from 
analyzing modulated chlorophyll fluorescence, such as such as Fv/Fm，Yeild and qP, 
showed a strong progressive drop on the days 3, 5, and 7 after water defitics 
application, showed a significant decreases in mize leaves in response to 
progressive water deficit. However, .qN showed a reverse trend. This implied that 
the declines in components of thylakoid membrane caused by water deficits and 
salinity might contribute to protect the photosynthetic apparatus against damage of 
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6. Comparesd with the CK, the contents of PS Ⅰ + LHC Ⅰ complex, PSI, 
ATPase/Cytb6f, CP43-less PSⅡ, LHCⅡmonomer and LHCⅡtrimer from the  
thylakoid membrane in stressed maize leaves decreased in varying degrees at 3, 5, 
and 7 days after water deficits treatment. The contents of all these six protein 
complexes could improve after rewatering for 3 days.  




英文缩写 英文全称 中文名称 
2-DE Two-dimentional electrophoresis 双向电泳 
BN-PAGE Blue Native PAGE 蓝绿温和胶电泳 
BSA albumin bovine serum 牛血清白蛋白 
CBB Coomassie brilliant blue 考马斯亮蓝 
DTT dethilthreitol 二硫苏糖醇 
DR Dune reed 沙芦 
EDTA ethylene diaminetetra-acetic acid 乙二胺四乙酸 
HEPES N-(2-hydroxyethyl)-piparazine- N-2-羟乙基哌嗪－ 
 N'-2-ethanesulfonic acid N'-2- 乙磺酸 
HRP horseradish peroxidase 辣根过氧化物酶 
HSMR Heavy salt meadow reed 重度盐化草甸芦苇 
LSMR Light salt meadow reed 轻度盐化草甸芦苇 
2-ME 2-mercaptoethanol/β-mercaptoethanol β-巯基乙醇 
MS mass spectrometry 质谱 















PAGE Polyacrylamide  gel electrophoresis 聚丙烯酰胺凝胶电泳 
PS I Photosystem I 光系统 I 
PS Ⅱ Photosystem Ⅱ 光系统Ⅱ 
Rubisco Ruboluse bisphosphate carboxylase 核酮糖二磷酸羧化酶 
SOD Superoxide dismutase 超氧化物歧化酶 
SDS sodium dodecyl sulfate 十二烷基硫酸钠 
SR Swamp reed htosystem 水芦 
SWC soil water content 土壤含水量 
TEMED tetramethyl ethylene diamine 四甲基乙二胺 
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